The combined investigation of the atomic arrangement, the composition and the electronic structure of materials at nanometric scale is nowadays one of the fundamental goals of transmission electron microscopy. High-resolution electron energy-loss spectroscopy (HREELS) [1] in the electron microscope is a powerful technique to retrieve essential information about chemical bonding and charge distribution at nanometric scale. ELNES in particular gives information about the distribution of unoccupied electronic states and is specific for every element in a given environment.
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Using a FEI TECNAI-200FEG equipped with a pre-specimen monochromator and a high-resolution Gatan Imaging Filter (GIF), EELS experiments were carried out on cubic GaN (c-GaN) and hexagonal GaN (h-GaN). The N K-edge was recorded with 0.2eV resolution and the Ga L 2,3 edge with 0.55 eV resolution in c-GaN and h-GaN. The experimental results were compared with the results of calculation based on the density functional theory using the Wien2k code [2] and the ELNES was calculated using the TELNES program of the Wien2k distribution [3] .
h-GaN has an anisotropic structure and the shape of the N K-edge will vary with orientation of the specimen and the experimental set-up like collection angle and convergence angle. Therefore the anisotropic behavior of the experimental spectra was investigated and was found to be in good agreement with the calculations. The experimental ELNES for h-GaN was taken with a "magic" collection semi-angle found by calculation [4] where no orientation effects are visible in ELNES. In order to calculate the N K-edge, the effect of the core hole and the supercell size on the ELNES has been taken into account for both c-GaN and h-GaN. In this work we improved the agreement between calculation and experimental results by tuning the occupation number of the core hole. The best agreement (Fig. 1) has been obtained for a 0.55 core hole for both c-GaN and h-GaN structures, which is close to so-called Slaters transition state. For both structures a 2x2x2 supercell has been used in order to avoid the interaction between neighbouring core holes. The discrepancy between previous calculated results [4] for c-GaN and the present results comes from the supercell size which has been used for present calculation (32 atoms instead of 16). With the larger supercell a better agreement was obtained. The Ga L 2,3 edges were recorded in cubic and hexagonal GaN with a good energy resolution (0.55eV) and the position of various peaks was estimated for further reference. The experimental results were compared with the simulation (Fig. 2 ) and the best agreement was found for a full core hole in a 2x2x2 suppercell. The contribution of the s and p partial density of states (DOS) has been calculated by multiplying the calculated s and p partial DOS with by the matrix element. The results show that the ELNES of Ga L edge in GaN is dominated by the d states. The s contribution to the ELNES only reinforces the first peak. Our results contradict the conclusions of Lawniczak-Jablonska et al. who claims that the shape of the Ga L 3 edge is dominated by Ga s states [5] .
